Cardiopulmonary bypass produces greater pulmonary than systemic proinflammatory cytokines.
Cardiopulmonary bypass (CPB) impairs pulmonary endothelial injury in part by increasing expression of adhesion molecules that results in neutrophil influx. Although numerous proinflammatory cytokines up-regulate these responses, the extent to which systemic and pulmonary proinflammatory cytokines increase remains unknown. We therefore examined systemic and pulmonary gene expression and production of proinflammatory cytokines during CPB. Bronchoalveolar lavage and peripheral blood sampling were performed just after the induction of anesthesia and at the end of surgery in 80 patients undergoing CPB. RNA was extracted from harvested cells and cDNA was synthesized by reverse transcription. The expression of interleukin (IL)-6, IL-8, and tumor necrosis factor-alpha (TNF-alpha) was measured by semiquantitative polymerase chain reaction using beta-actin as an internal standard. We also measured these cytokines in cultured alveolar macrophages and plasma monocytes in standard medium alone, or in the presence of lipopolysaccharide. We found 2- to 20-fold increases in gene expression for these cytokines in both plasma and alveolar leukocytes at the end of surgery. However, the increases were 4-8 times greater in alveolar than plasma leukocytes. Alveolar macrophages obtained at the end of surgery produced 1.5-3 times more IL-6, IL-8, and TNF-alpha than those obtained at the beginning (P < 0.0001). Although plasma monocytes produced more IL-8 at the end of surgery (P < 0.001), TNF-alpha and IL-6 did not increase. The production of all cytokines was 1.5-3 times greater in alveolar macrophages obtained at the end of surgery than in plasma monocytes obtained simultaneously (P < 0.005). Our data thus suggest that CPB provokes a greater pulmonary than systemic inflammatory response.